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TITLE OF THE INVENTION 



Sensor for Detecting the Temperature of a Fluid 



BACKGROUND OF THE INVENTION 



[0001] 



The invention relates to a sensor for detecting the temperature of a fluid, in 



particular a flowing liquid or gaseous medium, in the hollow space of a housing. A temperature 
measuring element, connectable to an evaluation device via a plug arrangement, is arranged in a 
protective tube of a sensor housing, which is closed on one end, with a firmly inserted 
connection piece. The protective tube projects at least partially into an opening of the hollow 
space of the housing that is sealed off from the outside atmosphere using an elastic O-ring. 
[0002] From German published patent application DE 33 16 995 Al, a temperature 

detection device is known with a temperature sensor, that is held in a housing and projects with 
its measurement region out of one end of the housing. Means are provided for attachment of 
the one end into an opening of a hollow structure containing a liquid or gaseous medium. 
According to DE 33 16 995 Al, a temperature detection device is provided, which is easy to 
install even by non-specialized persons and is to be connected securely to an evaluation and 
display device. A penetration into the allocated housing of a liquid or gaseous medium that 
impairs the functionality must be prevented to a certain degree. 

[0003] In order to solve the problem, it is provided according to DE 33 16 995 Al that a 

housing constructed as a plastic injection-molded part is formed in two pieces. The temperature 
sensor held on one end of the one housing piece is enclosed in an airtight manner by the 
housing piece up to the measurement region and is connected with two pin-shaped contact 
pieces held in the one housing piece. The other end of the one housing piece is constructed as a 
plug, to which an available plug receptacle is allocated, which is arranged on one end of the 
other housing piece that has two socket-shaped contact pieces. A line connected to the 
evaluation and display device can be supplied via the other end of the other housing piece and 
equipped so that it can be connected to the socket-shaped contact pieces. The two housing 
pieces are provided with catch mechanisms in the region of the plug and the plug receptacle for 
a defined connection. A sealing mechanism is allocated to the two housing pieces in the region 
of the plug and the plug receptacle for the purpose of preventing the penetration of a liquid or 
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gaseous medium into the contact zone. This involves a relatively expensive construction, 
which requires a high degree of expertise during construction. 

BRIEF SUMMARY OF THE INVENTION 
[0004] Starting from a screw-in sensor, as known from the above-mentioned DE 33 16 

995 Al, an object of the invention is take temperature measurements using a screw-in sensor in 
fluids, i.e., various liquid or gaseous media. Here, a socket mounted directly on the sensor 
should be used, especially one according to the German Industrial Standard (DIN) 72585. 
[0005] This object is achieved according to the invention in that the measuring element 

is arranged in the region of the tip of the protective tube on one end of a longitudinally extended 
circuit board and is connected via strip conductors to the plug arrangement positioned on the 
opposite end of the circuit board. It has proven to be advantageous that with a sensor of this 
type, a small construction space, a rapid response behavior, and a high vibration-resistance are 
obtained. 

[0006] In a preferred embodiment of the invention, the plug arrangement is surrounded 

by a screw sheath of the sensor housing, which is firmly connected to the protective tube and 
which is provided with a threading that projects into the housing of the hollow space for the 
purpose of attachment. Here, the screw sheath has a flange extending in the radial direction, 
which functions as a pressing surface for an O-ring that seals off the opening of the hollow 
space-housing. The screw sheath is provided, on its side facing away from the protective tube, 
with an annular edge arranged coaxially to the screw sheath threading, for attaching a 
connection piece essentially made out of plastic, wherein plug contacts of the plug arrangement 
project into the connection piece opened to the outside. Advantageously, the connection piece 
is arrested against axial shifting by an annular flange of the edge of the screw sheath in its plug- 
in position. 

[0007] The sensor thus comprises a screw sheath, which receives a plug arrangement. 

The edge of the screw sheath is placed around the plug arrangement with the connection piece 
using a special tool in a work operation, and at the same time, several - for example, three - 
lock beads are applied to prevent turning. The positioning of the lock beads on the 
correspondingly provided recesses in the connection piece for the plug arrangement is achieved 
via an opposing plug that is integrated in the tool, by which the function as well as the 



insulation of the sensor can be tested simultaneously during pressing. A longitudinally 
extending circuit board is soldered to the plug arrangement and extends up into the tip of the 
protective tube and accommodates the measuring element of the temperature sensor. 
[0008] The functional unit formed by the plug arrangement, screw sheath, and 

connection piece serves for connection of an external plug for the electrical connection to an 
evaluation unit and display device (and/or controller) for the temperature signal. Among those 
skilled in the art, the functional unit is therefore also called a plug socket. 
[0009] As a temperature-measuring element, a component provided with a connection 

wires or a surface-mountable component (SMD) can be used, since the necessary connection 
soldering surfaces are provided for both cases. The temperature-measuring element is, for 
example, a thin-film platinum element or an NTC-element. It is advantageously embedded in 
heat-conducting paste, in order to ensure a rapid response. Over the measuring element and the 
circuit board a shrinkable tube is applied for insulation and for the mechanical protection of the 
element. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0010] The foregoing summary, as well as the following detailed description of the 

invention, will be better understood when read in conjunction with the appended drawings. For 
the purpose of illustrating the invention, there are shown in the drawings embodiments which 
are presently preferred. It should be understood, however, that the invention is not limited to 
the precise arrangements and instrumentalities shown. In the drawings: 
[0011] Fig. la is a side view, in partial longitudinal section, of a sensor screwed into an 

opening of a housing located in hollow space and facing the flowing or to be flowed medium 
with its closed protective tube; 

[0012] Fig. lb is an overhead view of the sensor along its longitudinal axis, wherein the 

plug contacts of the connection piece (as seen from above) can be recognized; 
[0013] Fig. 2a is a plan view of a circuit board having no components on it, on which 

the connection contacts for a temperature-measuring element with connection wires and/or with 
SMD contacts can be recognized; 

[0014] Fig. 2b is a plan view of a measuring element on a circuit board, which is 

contacted with connection wires; 




[0015] Fig. 2c is a plan view of a measuring element mounted by SMD technology; 

[0016] Fig. 3a is a side view, in partial longitudinal section, of a sensor together with a 

pressing tool, which is later again removed; and 

[0017] Fig. 3b is an enlarged sectional view of cylinder pins of the pressing tool for 

5 formation of rotation-secure lock beads on the circumference of the flared flange. 



DETAILED DESCRIPTION OF THE INVENTION 
[0018] According to Fig. la, the sensor 7 has a sensor housing 12 with a protective tube 

11, whose closed end 18 faces toward the medium to be measured. In the end region of the 
0 10 protective tube 1 1, a temperature-sensitive measuring element 1 is arranged on one end of the 
l£| circuit board 2. The measuring element 1 is connected via connection wires 21, 22 to contact 

ffj pads 23, 24 of the strip conductors 25, 26 of the circuit board 2, which are soldered on the other 

~j end 27 of the circuit board 2 via contact pads 28, 29 to plug contacts 33, 34, as can also be 

recognized later from Fig. 3. In order to obtain as good a heat transfer as possible between the 

p 15 protective tube 1 1 and the measuring element 1, heat-conducting paste 17 is inserted in the 

Si 

pjy interior of the protective tube 1 1 . 

]U [0019] However, it is also possible to apply a temperature-sensitive measuring element 

M? as an SMD component directly on the contact pads on the end of the circuit board 2. 

[0020] The sensor housing 12 has an outer threading 13 in its middle region, which is 

20 screwed into a bore hole 9 of a housing 10 (shown here in fragments) with a hollow threading 
along a thread axis 36. Here, the sensor housing 12 has, on the side of the housing 10 facing 
away from the measurement, an annular flange 14, which presses an elastic O-ring 5 (sealing 
ring) into a hollow cone-shaped tapering section 35- as seen along the thread axis 36 in the 
screw-in direction - on the housing 10. In this manner, the region surrounding the tip of the 

25 protective tube 1 1 is sealed off hermetically relative to the side of the housing 10 facing away 
from the measurement. In order to obtain as tight a fitting seal as possible, the sensor housing 
12 is constructed as a screw sheath 3 in its region facing away from the measurement, so that 
screwing the sensor housing 12 into the threading of the bore hole 9 can be done with a wrench. 
[0021] Inside the region of the screw sheath 3 facing away from the measurement, an 

30 annular elastic O-ring 40 is located, which hermetically seals the inner surface of the screw 
sheath 3, inwardly constructed as a hollow cylinder, relative to a connection piece 4 that 



projects into the screw sheath, with the help of an annular flange edge 15, so that the interior of 
the protective tube 11, together with the space for the circuit board 2, is hermetically sealed off 
from the surrounding atmosphere on the side of the housing 10 facing away from the 
measurement. The screw sheath 3 is provided on its side facing the connection piece with the 
annular flange edge 15, which has notches 37, which grasp into corresponding grooves of the 
connection piece 4 constructed as a plastic body. Because of the surrounding annular flange 
edge 15 and the notches 37, the connection piece 4 is connected with the sensor housing 12, so 
that it cannot slip and is secured against turning. 

[0022] In Fig. lb an overhead view of the upper region of the screw sheath 3 is 

recognizable, wherein both the outer periphery of the screw sheath is seen, as well as the flange 
edge 15 which surrounds the connection piece 4 with the plug contacts 33, 34 recognizable 
from above. It is thus possible to set plugs and/or test contacts onto the plug contacts 33, 34, as 
is also explained in the following on the basis of Figs. 3a, 3b. The axis of the screw sheath 3 
corresponds to the thread axis 36. 

[0023] According to Fig. 2a, the unequipped circuit board 2 (no components on it) has 

respectively contact pads 41, 42 for electrical and mechanical connection with an SMD 
measuring element to be mounted, wherein additional connection contact pads 23, 24 are 
provided, which are provided for the assembly of measuring elements with connection wires. 
[0024] According to Fig. 2b, it is thus possible to connect, electrically and mechanically 

firmly, a measuring element 1 via connection wires 21, 22 to the contact pads 23, 24, whereas 
in Fig. 2c, the possibility of an SMD-mounting using SMD contacts 45, 46 of a measurement 
element 1' is also shown. 

[0025] In the representation according to Fig. 2c the connection wires, known from Fig. 

2b for the measuring element, can be omitted. From this there results an additional 
simplification of the manufacturing and the possibility of a miniaturization of sensor elements. 
[0026] According to Fig. 3a, the end of the screw sheath 3 facing away from the 

measurement is deformed by crimping with the help of a pressing tool 50, to such an extent that 
the connection piece 4 is held in a form-fit manner by the surrounding flange edge 15 of the 
screw sheath 3. This means that the connection piece 4 is enclosed on the ring-shaped 
attachment element by the surrounding flange edge 15. At the same time, using three cylinder 
pins 5 1 of the pressing tool 50, rotation locking beads are applied on the periphery of the flange 



edge 15 into the already present recesses of the substantially plastic constructed connection 
piece 4, so that a rotation between the connection piece 4 and the screw sheath 3 is no longer 
possible. 

[0027] From the section shown in Fig. 3b two of the three cylinder pins 51 for the 

formation of the rotation locking beads can be seen on the periphery of the flange edge 15 (Fig. 
3 a), wherein the axes of the cylinder pins lie in the surface of a cone sheath, which is arranged 
rotationally symmetric to the thread axis 36. Here, one of the cylinder pins 51 can be seen in its 
full length, while another cylinder pin 5 1 is only partially recognizable. 
[0028] After the actual pressing operation, a function test of the temperature sensor 7 is 

performed using the test contacts 54, 55 of the pressing tool, whereby due to the pressing 
operation and the function test using the test contacts, a simple combination of manufacturing 
process and test is obtained. 

[0029] After the pressing and monitoring operation, the pressing tool 50 is removed 

from the sensor 7 along the thread axis 36, so that the actual sensor is now present as a 
complete component, provided the function test has run successfully using a test unit (not 
shown here). 

[0030] The sensor housing 12 is preferably made of stainless steel or brass, wherein the 

properties of the medium to be measured are considered in the selection of material. The actual 
connection piece 4 is preferably made of polyamide (with the exception of the plugs 33, 34). 
[0031] It will be appreciated by those skilled in the art that changes could be made to 

the embodiments described above without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited to the particular embodiments 
disclosed, but it is intended to cover modifications within the spirit and scope of the present 
invention as defined by the appended claims. 



